A preproenkephalin-neurofilament chimeric promoter in a helper virus-free herpes simplex virus vector enhances long-term expression in the rat striatum.
Helper virus-free herpes simplex virus (HSV-1) plasmid vectors are an attractive system for gene transfer into neurons in the brain, but promoters that support long-term, neuronal-specific expression are required. Elucidation of general principles that govern long-term expression would likely assist efforts to develop improved promoters. Although expression from many promoters in HSV-1 vectors is unstable, two neuronal subtype-specific promoters, the preproenkephalin (ENK) promoter and the tyrosine hydroxylase (TH) promoter, support long-term expression. We have previously shown that 5' upstream sequences in the TH promoter are required for long-term expression, and addition of these upstream sequences to a neurofilament heavy gene (NF-H) promoter enhances long-term, neuronal-specific expression. The goal of this study was to determine if the upstream sequences from the TH promoter contain a unique element that enhances expression, or if other neuronal promoters also contain sequences that can enhance expression. To this end, we tested 5' upstream sequences in the ENK promoter. We isolated a vector that fuses upstream sequences from the ENK promoter to the NF-H promoter. This vector supported expression in the striatum for 2 months after gene transfer, the longest time point evaluated. Expression was neuronal specific. As ENK and TH are a peptide neurotransmitter and a classical neurotransmitter biosynthetic enzyme, respectively, these results suggest that a significant number of promoters for neurotransmitter biosynthetic genes may contain elements that can enhance expression from HSV-1 vectors. The strategy of using upstream sequences from neuronal subtype-specific promoters to enhance expression from heterologous promoters is discussed.